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QANTEX TAPE DRIVE SPECIFICATIONS

MEDIUM...... e e 3M DC 300A Data Cartridge

COMMANDS . . i v nnnnnn Write, Write Tape Mark, Erase, Read
Forward, Read Reverse, Space Block
Forward, Space Block Reverse, Space
File rorward, Space File Reverse,
Rewind, Unlcad and Eject.

COMMAND CHAINING.... Available for Read anéd Space Block
Commands

DENSITY....... e 1600 bpi, phase-enccded

TRANSFER RATE..... .. 6000 bytes per second at 30 inches

ver second
READ-WRITE SPEED.... 30 inches per secondé

REWIND & SEARCH

SPEED. ..t eevnnnns 90 inches per second
COMPATIBILITY....... ANSI & ECMA Standards
HEAD TYPE....... veeo. 4 track Read-After-Write
POWER. .ttt vnvenons 110V/60Ez or 105-233V/40-440Hz (Option 01}
SIZE..... et e 21"x17"xTR"
WEIGHET. . teeenenannn 29 1lbs. (2710-1D), 34 lbs (2710-2D) l
DATA CHECK........ .. Cyclic Redundancy Check Character
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APPENDIX C
SAMPLE DATA SHEET FROM VOYAGE NO. 9
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VOYAGE NO. __ T

YOYAGE DESCRIPTION

/

Voyage <
Recorder <y
Page 1 / io

Route: From UL R W B T To Q__. S a D 4
Dates: Depart /S7s— D Nov/2a Arrive 2245 3 Afuu
Time Zcne Description D (2D »-8}
Tt Personnel _ T A - [ ¢ Nfasdane Cw_ s Bewcura
VESSEL DESCRIPTION
Nzme Cavnn basmnz—n Tyoe Oc Ges.en '
Captain J=evs Acfeinaned L3P Lrslot
LOA (si'e” 8readth (Molded) 2.6 "
Draft:  Fud 1:'o" |
AfL 20 2"
Mean 3'g " Displacement _ 3% 338 T ‘
A
CG AND_SEMSCR LOCATIONS — | A RN !
AN /
) )
X | Y 7 | COMMENTS |
Motion Sensor jov. ¢ | +3.25" | joo 2 iw Cote —ines Auy |
Mini Rangar R/T g3 .3’ /25" 122 <! v::—u:.. z::._(ii.)-‘
Fathometer Transducer s9¢! - - ety oet we. Sow ‘
LCB (from Hydrostat Data) | 224 4 - - !
LCG (computed) 23 - - |
YCG (computed) - - i 22.6 %
BAR CA0SSTNG
Date £ “lavemp  Sla Time _©3s. - 0919

8ar Pilotc e € M. 3.~ . d, 0l

Pilot's Qpinion of Crossing




[T

Yoyage O;
Recorder <
Page 21l 10
TRANSIT LOG
Bagin__ O 25k 4 Wov]re End o919
Bar Pilot Car— <. M Ac_Pvu(rJ.,ll\ Opinion of Crossing Eacd
Cassetta:
Number j_. Side @L
Start 033 Stap . O+

Intended Track:

s

HORNQ *

« WHISTLES - !

» WHISTLE 10

WHISTLE 12 7

—

PR onsde T I3y rddm i VPR A Vs pE SRR ASHTI {0 TA& 8 WEERPLA W) 0TI 1 1

/

L.
v
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Voyage <
Recorder <=
Page__3 /D

0BSZRYATIONS

I. TIDES Time Elevation (fi) Time Elevation (ft)
Astoria(Tongue Point) oiz% 2.4 low 519 +3.3 Uy

i - 'kloh +9.1 OF P e P N 2
Correction : : -6
Entrance(North Jetty) e\ ¥ 1.5 low 433 + 3.0 Wien
Corrections on Astoria: High Water -0h46m -0.7 ft.

Low Water -1M0™  +0.1 ft.

II. T1DAL CURRENTS Time Current (Xt) Time Current (Kt)
Grays' Hbr._Entrance. Q%28 Z.4433 Q922 Screk
Correction 4 w2 o™ « /.S ' o os™ ~
Entrance (Buoy Mo. 12) Q645 2 & a8 ciz+ Stacic

Correcticns on Gray's Hbr. Slack Water 4—0h 0s™

Max. Current +0" 20" Flood Ratio 1.4 £bb Ratic 1.3
II1  PRE-RUN OBSERVATIONS

Time:__ r>3405

Weather: o

Temperature: 420 = Visibility: Uawe.= —e>
Wind: N o 1O =18 ¢t mi 5T,

Sea State: Seas:  NwW  wims S Swell N

|=-2.'

IV. POST-RUN OBSERVATIONS
Time: 0935

Weather: & Aoy

Temoerature: A Visibility: C‘ug CmaTed

Wind: <A\ /St

Sea State: Seas: N\J Swell NN
2-4'

jo-12'
1D e




Voyage 3

Recorder /7 /3 ' i

Page A / 10

OBSERVATIONS DURING RUN

NOTE: Observations are to be recorded approximately every 2 minutas or when
course and/or speed changes or other noteworthy events occur.

SHIP ?
. - . ,
k. ‘ TIME Course | Speed [ Pitch/RPM|| Hemomcy EVENT / COMMENT
- °T Kts Ft/RPM f::;
s 17 My | e o258 nsw | 0 T T T T TTTT
_______________ N
4% N 255 s | e 22 2w &

040 h 253 | 4.8 / 25 & SW
' SN 255 /3.3 15 &5?1;' I A :
=7 5225 — \usy | sew |TTTTTTTTT T g
’ﬂv * - 3' ———————————————
~ InF ks /2] 155 231§ -3
0999 220 | 31| 155 |e2e.4 | YW |TmmTmmmmmmmmmms
~9y 221 /2.3 /5 123 2ol B ;
ra7 3 US| 24 /58 |27 I e
cirs 222 /2:0 5 22u:7 2 W e - |
. o dW e~ e :
27/8 |20 | yp3y| /5 |®E | ME |
| | |
0919 -
Il ———————————————
]




4 VI

J1l.

CTI.

™.

ITIL.

TAPE HEAQDS
Clean 4P Tape Head
Clean Qantex Tape Head

PITCH
Level

_ +45° (Down by Bow)
-45° (Down by Starn)

R0LL
Lavel
+45° (To Port)
-45° (To Starboard)

HEAVE
Rest -
Positive Acc. (Up)

" Negative Acc. (Down)

HEADING
Time
Gyro (°T)

Corrected Ship's Gyro (°T)

Deviation

MINT RANGER
Byte Test Card Check

SYSTEM TEST

Record on Qantex &
Playback

OBTAIN CQURSE/RUDDER ANGLE

RECORD

CBTAIN FATHOMETER RECCRD

INSTRUMENT CHECK & CALIBRATION -

Voyage '
Recorder “~
Page & / /D

Pre-Run Post-Run Comments
4 -
S -
/ e
-/ pe
a /
/ e
/ S
/ /
S pd
/ -
/
L 042 0930 Si0s Gea Dexamon: 27
=YE let,?
3/5. 8 14,00
0 . n 1.Y7 1N Q™M - o
—o - 1.3/} Orift Rate: L nd? )~ A
/ / AL‘,‘,_; S?Arvcate C“'-“; N Leucy 0K

NN

__-__._A*‘i e




e/ads

PAcLC/w

VO #Q PRy 2w cndic

Pitzh= 903, 3dss i q
Boll=-004, cde3 VOYAGE Tt
1 Hooeals= -"'.75".:[:’.:-
Hidna= 33, 7ds3
R Traz=tt?00%vds
; B Fne=t7770%vds PRE  RUN EQUIPMENT CHELK
Tiag: Q9:A7TI31
" Pitchs A4S, Tde3
Goll= 082, 6d%3 i
Rocel= 1.9036G:
Hine= 255.4d=3
A Rn3=T02777vds
8 FRns=777777yds .
Timed Q@:ATI3T
PitechA==-04S “No3
Rroll=-0083,%ds3
Accel= 1.392Gs |
Hdne= 233.2de3 ‘
§ Ing=797777vds
R R X LT X, RV I
8 °ns ~;-;~’f° VON A QAuTDR LA IME
Timed ARIATISZ RR U
Pitch= 4499,3d23
Pitch= ad!l.ldes Rall=-999.2de3
Polls gdd, T2 Rocel= 9.,333Gs .
Reocel= 1,293G6s Hina= 244,343
Honms= 254,%d23 A Ane=22727%yd:z
R Sng=777727vds 8 Rne=?72777vds
3 An9=77777%rds Time: 99:14:30 30T .
Timet 23:Q3:115
SNl r ek come - ot o | omem— . ..
Pisch=-882, 3423
Sell==GdA, tHoag Pirch= d98.,.3de3
cozl=z 1.933Gs Roll=-0093,3ds3
Hing= 254.3d23 Rocels= 1.@L3G5
N R L7 Lo Xa ke RV P Hdneg= 24n,2d27
On3=27772%yds R Rng=727777%vds
imel 9P:33:23 8 Rne=277777vds
- - Timg? AR:15:27 0 :

3

(9}

ildes voy#9 TWE Puasaw

0 e
O
W) e—e

FEERCE] . - . e e —
L Ak DrXVIR Y

a
i) I s el
3

W uon

AgeaItis

=
LAY Y RV Y el e 3

w3

n L) —w D LY @ Dn n
e " 'y
3 & (g

itch=s A14,%d23
RPall= A12.2ds3
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APPENDIX D
SUMMARY OF STABILITY CRITERION FOR PHASE II VOYAGES*

*Computed from available information provided
by the ship's engineering officers




SUMMARY OF STABILITY CRITERION
(Phase II Only)

VOYAGE TRANSVERSE LONGITUDINAL
METACENTRIC HEIGHT METACENTRIC HEIGHT

NUMBER GM, (ft) GM, (ft)
30 12.3 922.8
31 21.9 1126.0
32 7.3 798.3
33 14.7 989.3
34 12.9 957.5
35 4.4 893.2
36 2.7 675.1
37 14.0 1098.6
38 17.9 1039.9
39 12.2 913.8
40 21.0 1104.0
41 2.7 891.3
42 3.3 649.6
43 7.6 880.1
44 8.3 922.3
45 15.2 956.6
46 11.5 948.6
47 4.3 865.3
48 7.7 926.5
49" - -
50 15.2 930.2
>l 2.5 648.7
52 6.3 821.4
53 18.6 1027.3

A Da%a unavailable




APPENDIX E
MONTHLY SUMMARIES OF WEATHER OBSERVATIONS AT CLATSOP
COUNTY AIRPORT, ASTORIA, OREGON

MAY, 1978 - JUNE, 1978
NOVEMBER, 1978 - MARCH, 1979
OCTOBER, 1979 - APRIL, 1980
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APPENDIX T
DAILY SUMMARY F WEATHER IBSERVATIINS AT ZLATSOP CTOUNTY AIRPORT,
ASTCORIA, JREGON, °N DATES IF BAR TRANSITS
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APPENDIX G
WIND, SEA AND SWELL OBSERVATIONS FROM

LIGHTSHIP COLUMBIA AT APPROXIMATE TIMES OF BAR TRANSITS |
(PHASE I ONLY)

SOURCE: S. Noble, U.S. Army Engineer District,
Portland, Personal Communication

SUMMARY OF WAVE SPECTRA AND WIND DATA AND PLOTS OF
WAVE SPECTRA CORRESPONDING TO APPROXIMATE TIMES

OF BAR TRANSITS
(PHASE II AND SELECTED VOYAGES OF PHASE I)

SOQURCE: Dr. Lee Harris, U.S. Army Coastal Engineering
and Research Center

Note: All wave spectra data is to be considered
prelimin- -y. Wave spectra data for
Voyage Nos. 20, 21, 22, 30, and 31 are
from a Waverider buoy which was implanted
by the Portland District Army Corps of
Engineers near the lightship Columbia.
Wave spectra data for the remaining
voyages are from the NOAA wave gauge
located in the navigational lightbuoy
which replaced the lightship Columbia.
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SUMMARY OF WAVE SPECTRA AND WIND DATA

‘l : ; T: WIND | WAVE SPECTRA DATA
| CORRESPONDING | | L | . SIGNIFICANT |
| VOYAGE NUMBER | DATE | TIME | SPEED | DIRECTION |  HEIGHT | PERIOD
: ‘ ; | (PST) .| (KNOTS) . (°T) ‘ (FT) (SEC)
1 i | 20 1 21 JaN 79| 0357 | - ] -- I 9.7 | 12.3
o | 21 24 JaN 79| 0906 ) - - 13.6 | 14.1
| 22 | 26 aax 79| oesa ‘ -- 1 -~ 10.1  10.8
| 30 tl6 oct 79 | 0800 - -- | 3.8 | 10.8
; 31 /17 ocT 79 | 1700 % - i -- | 3.0 ST I )
: 32 A ai R w" T
| 33 14 NOV 79 | 2000 % -— - ! 3.9 8.3
; ; 34 )17 NoV 79 | 2300 | -- ! -- } 72 e
! | 35 21 NOV 79 | 0500 | == | == 9.8 12.5
| 36 26 Nov 79 | 0900 1 -= 1 —= | 7.4 0 8.3
{ 37 28 wov 79 | 2100 o= | —= | 7.8 12.5
; 38 03 DEC 79 | 14001 - ' == 12.6 7.7
: 39 |16 DEC 79 t 0800 | ~- | - | 4.3 ' 9.1
40 18 pEC 79 | 0%00 | - - 12,9 1 11.1
41 20 JAN 80 | 1200 | 6.7 i 100.6 | 4.9 ' 16.7
, 42 ‘24 JaN 80| 0800 1 0.2 | 321.0 | 5.3 0 11
. | 43 04 FEB 80 | 1400 , 5.8 |  73.2 | 7.5 | 12.3
: 44 06 FEB 80 | 1300 [ 11.6 |  267.5 14.3 Io11.1
ﬁ | 45 '10 FEB 80| 0500 8.0 .  99.1 | 5.5 12.5
‘ 36 - - -~ - - -
47 . 04 MAR 80 : 1800, 6.2 . 173.9 6.3 14.4
48 '10 wAR 80t 2100 | 8.1 317.8 7.9 5.3
| 49 élB MAR 80 | 2300 | 5.1 , 278.4 1 2.6 12.5
i 50 22 AR 80 | 1300 | 7.3 241.8 8.0 14.3
; 51 26 MAR 80 1000, 9.8 |  295.2 0.2 14.3
; |
52 - -- -- -- --

Ul
[99]
¢
J
|
[}

!
|
[}
|
[}

i
|
1

-- No data available
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PERCENTAGE OF SPECTRAL DENSITY { BANDWIDTH =0.011 CPS)
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APPENDIX H
TIDE HYDROGRAPH AND RIVER DISCHARGE FOR EACH BAR CROSSING

SOURCES: 1. Observed Tide Heights from National
Ocean Survey (NOAA) Gauge at Astoria, Oregon

2. River Discharge Records for Vancouver,
Washington from J.C. Huetter, Acting Chief,
Engineering Division, U.S. Army Engineering
District, Portland, May 1979, May 1980,
Personal Communication.

3. U.S. Dept. of Commerce, National Oceanic
and Atmospheric Administration, National
Ocean Survey, 1980: Tide Tables 1979,
High and Low Water Predictions, West Coast
of North America and South America.

Note: Observed tide data for April 1980 was unavailable
at the time of writing. Therefore, tide hydro-
graphs for Voyage Nos. 52 and 53 are based on
predicted tide heights from source [3] cited
above.




VOYAGE NO. 1

TIDE HYDROGRAPH FOR
20 - 21 MAY 1978

RIVER DISCHARGE = 232,000 CFS

VOYAGE NO. 2

TIDE HYDROGRAPH FOR
29 - 30 MAY 1978

RIVER DISCHARGE = 210,000 CFS

VOYAGE NO. 3

TIDE HYDROGRAPH FOR
5 — 6 JUNE 1978

RIVER DISCHARGE = 219,000 CFS
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@ INDICATES APPROXIMATE MID—POINT OF BAR CROSSING




VOYAGE NO. 4

TIDE HYDROGRAPH FOR
7 — 8 JUNE 1978

RIVER DISCHARGE = 217,000 CFS

VOYAGE NO. 5

TIDE HYDROGRAPH FOR
21 JUNE 1978

RIVER DISCHARGE = 247,000 CFS

VOYAGE NO. 6

TIDE HYDROGRAPH FOR
22 - 23 JUNE 1978

RIVER DISCHARGE = 219,000 CFS
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VOYAGE NO.7

TIDE HYDROGRAPH FOR
24 - 25 JUNE 1978

RIVER DISCHARGE = 214,000 CFS

VOYAGE NO. 8

TIDE HYDROGRAPH FOR
1 - 2 NOVEMBER

RIVER DISCHARGE = 139,000 CFS

VOYAGE NO. 9

TIDE HYDROGRAPH FOR
4 - 5 NOVEMBER 1978

RIVER DISCHARGE = 166,000 CFS
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® INDICATES APPROXIMATE MID—POINT OF BAR CROSSING




VOYAGE NO. 10

TIDE HYDROGRAPH FOR
8 — 9 NOVEMBER 1978

RIVER DISCHARGE = 113,000 CFS

VOYAGE NO. 11

TIDE HYDROGRAPH FOR
10 - 11 NOVEMBER 1978

RIVER DISCHARGE = 118,000 CFS

VOYAGE NO. 12

TIDE HYDROGRAPH FOR
28 — 29 NOVEMBER 1978

RIVER DISCHARGE = 190,000 CFS
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1800 /- 0600 1000 1400
-0.3

vy

12r

8 — e e o e e — MHHW

HEIGHT (FT)
»

) N MLLW

(=]

-4

HEIGHT (FT)

1 1 J 1 L
MLLW
0200 0600 1000 1400 N/ _1p

TIME OF DAY (HOURSI

@ INDICATES APPROXIMATE MID—POINT OF BAR CROSSING

it
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VOYAGE NO. 13 _ -
E
b TIDE HYDROGRAPH FOR T
; 2 - 3 DECEMBER 1978 8
' b o
; RIVER DISCHARGE = 206,000 CFS MLLW i
|
'3
sl
L
X
12 ¢
VOYAGE NO. 14 MHHW
-
w
TIDE HYDROGRAPH FOR T
4 — 5 DECEMBER 1978 g
o
RIVER DIS = L L L A 1 MLLW
IVER DISCHARGE = 190,000 CFS 0 prodem— L = L i
-0.9"
-4 = ]

VOYAGE NO. 15

TIDE HYDROGRAPH FOR
14 - 15 DECEMBER 1978

HEIGHT {FT)

RIVER DISCHARGE = 211,000 CFS

TIME OF DAY (HOURS)
4L

@ INDICATES APPROXIMATE MID—POINT OF BAR CROSSING !
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VOYAGE NO. 16 _ 8 MA |
i e §
1 TIDE HYDROGRAPH FOR T 4 i
17 — 18 DECEMBER 1978 8
X
RIVER DISCHARGE = 195,000 CFS 0 < MLLW
0400 0800 1200 1600 2000 N !
-0.2 |
4 -
12 ¢
VOYAGE NO. 17 8 MHHW g
= ?
@
TIDE HYDROGRAPH FOR g a4k
29 — 30 DECEMBER 1978 g
X
RIVER DISCHARGE = 217,000 CFS 0 . . A . - MLLW
1400 0200 0600 1000
=197 TIME OF DAY (HOURS)
—4 -

17”1
VOYAGE NO. 18 MHHW
-
3
TIDE HYDROGRAPH FOR g
15 — 16 JAN 1979 g
I MLLW

RIVER DISCHARGE = 195,000 CFS

@ INDICATES APPROXIMATE MID~POINT OF BAR CROSSING




VOYAGE NQO. 19

TIDE HYDROGRAPH FOR
18 — 19 JAN. 1979

RIVER DISCHARGE = 166,000 CFS

VOYAGE NO. 20

TIDE HYDROGRAPH FOR
20 - 21 JAN. 1979

RIVER DISCHARGE = 123,000 CFS

VOYAGE NO. 21

TIOE HYDROGRAPH FOR
23 - 24 JAN. 1979

RIVER DISCHARGE = 201,000 CFS

HEIGHT (FT)

HEIGHT (FT)

HEIGHT (FT)

12

12

£

o

—4

MLLW

2000 2400 0400 0800 1200 1600

1 1 I 1 L 1 MLLW
1200 1600 2000 2400 0400 0800
L.
12
/— 8.2
s - —— — ———— —— — ——— —— e MHHW

MLLW

2000 2400 0400 0800 1200

® INDICATES APPROXIMATE MID—POINT OF BAR CROSSING

o
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VOYAGE NO. 22

TIDE HYDROGRAPH FOR
27 — 28 JAN. 1979

RIVER DISCHARGE = 155,000 CFS

VOYAGE NO. 23

TIDE HYDROGRAPH FOR
07 - 0B FEB. 1979

RIVER DISCHARGE = 212,000 CFS

VOYAGE NO. 24

TIDE HYDROGRAPH FOR
10 — 11 FEB. 1979

RIVER DISCHARGE = 277,000 CFS

HEIGHT (FT)

HEIGHT (FT)

HEIGHT (FT)

12r
af———_—— —_——— = e~ = —— —— — MHHW
- 5,45
4 b=
0 i 1 | MLLW
1800 0200 i/ 1400
-0.95°

-a L

2r
MHHW
0 b1 — 0.3 _1_ } L MLLW
1400 1800 2200 0200 0600 1000
-l
121
MHHW
0 MLLW
2400 0400 0800 1200 1600 2000
-4

©® INDICATES APPROXIMATE MID-POINT OF BAR CROSSING

r Ty
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VOYAGE NO. 25

TIDE HYDROGRAPH FOR
22 — 23 FEB. 1979

RIVER DISCHARGE - 202,000 CFS

VOYAGE NO. 26

TIDE HYDROGRAPH FOR
27 FEB. 1979

RIVER DISCHARGE = 242,000 CFS

VOYAGE NO. 27

TIDE HYDROGRAPH FOR
14 — 15 MAR. 1979

RIVER DISCHARGE = 211,000 CFS

HEIGHT (FT)

HEIGHT (FT)

HEIGHT (FT)

12
MHHW
MLLW
-4 -
12r
MHHW
MLLW
0400 0800 1200 1600 2400
-l
127
MHHW
MLLW
1600 2000 2400 0400 0800 1200
-4 L

® INDICATES APPROXIMATE MID—POINT OF BAR CROSSING




VOYAGE NO. 28

TIDE HYDROGRAPH FOR
21 - 22 MAR., 1979

RIVER DISCHARGE = 179,000 CFS

VOYAGE NO. 29

/ TIDE HYDROGRAPH FOR
22 - 23 MAR. 1979

RIVER DISCHARGE = 184,000 CFS

VOYAGE NO. 30

TIDE HYDROGRAPH FOR
16 — 16 OCTOBER, 1979
RIVER DISCHARGE = 113,000 CFS

HEIGHT (FT)

HEIGHT (FT)

HEIGHT (FT)

2000 2400 0400 0800 1200/ —0.51'

— —— — e — ——— —— — —— e e e E——

L — 0.2° | N
0000 0400 0800 1200 1600

TIME OF DAY (HOURS)

@ INDICATES APPROXIMATE MID—POINT BAR CROSSING
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MLLW
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MULLw




VOYAGE NO. 31 - MHHW
£
[
I
TIDE HYDROGRAPH FOR 8
17 — 18 OCTOBER, 1979 T
MLLW
RIVER DISCHARGE = 111,000 CFS 0800 1200 1600 2000 0000
—a
122
VOYAGE NO. 32 _ MHHW
!
[
I
TIDE HYDROGRAPH FOR 8
27 - 28 OCTOBER, 1979 T
MLLW
RIVER DISCHARGE = 121,000 CFS 2000 0000 0400 0800 1200
-4
12
VOYAGE NO. 33 8t— — —- — —_——— —_—_——_— MHHW
=
L3
[
TIDE HYDROGRAPH FOR 5 4
14 — 16 NOVEMBER, 1979 b
0 1 | { | 1 MLLW 1
RIVER DISCHARGE = 108,000 CFS 1200 1600 2000 0000 0400
—4

TIME OF DAY (HOURS)

® INDICATES APPROXIMATE MID—POINT BAR CROSSING 4




VOYAGE NO. 34 - MHHW
y
-
TIOE HYDROGRAPH FOR z
17 - 18 NOVEMBER, 1979 u
MLLW
RIVER DISCHARGE = 155,000 CFS 1400 1800 2200 0200 0600
—4
12
VOYAGE NO. 3% MHHW
-
u
£
TIDE HYDROGRAPH FOR 3
20 — 21 NOVEMBER, 1979 T
MLLW
RIVER DISCHARGE = 155,000 CFS
12
VOYAGE NO. 36 8 MHHW
-
“
TIDE HYDROGRAPH FOR % a
26 NOVEMBER, 1979 &
RIVER DISCHARGE = 164,000 CFS 0 MLLW |
-4

TIME OF DAY (HQURS)

© INDICATES APPROXIMATE MID—POINT OF BAR CROSSING )




VOYAGE NO. 37

TIDE HYDROGRAPH FOR
' 28 — 29 NOVEMBER, 1979

RIVER DISCHARGE = 174,000 CFS

1400 1800 2200 0200 0600

121~

VOYAGE NO. 38

TIDE HYDROGRAPH FOR
3 - 4 DECEMBER, 1979

RIVER DISCHARGE= 225,000 CFS

VOYAGE NO. 39

TIDE HYDROGRAPH FOR
15 — 16 DECEMBER, 1979

RIVER DISCHARGE = 169,000 CFS

HEIGHT (FT)

0000 0400 0800 1200 1600

it b e i as

4= TIME OF DAY (HOURS)

® INDICATES APPROXIMATE MID—POINT OF BAR CROSSING
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—_— 9.76’
VOYAGE NO. 40 E 8 }— _— e — . MHHW ¢
—
I
TIDE HYDROGRAPH FOR u‘QJ 4
17 — 18 DECEMBER, 1979 T
RIVER DISCHARGE = 203,000 CFS 0 MUW g }
i
: -4 L ’
1
12
VOYAGE NO. 41 = —_— — —MHHW
£
=
TIDE HYDROGRAPH FOR 5
20 JANUARY, 1980 <
RIVER DISCHARGE = 279,000 CFS MLLW
-4
12
~ 8.10’
VOYAGE NO. 42 . — MHHW
r
*—
TIDE HYDROGRAPH FOR z
23 ~ 24 JANUARY, 1980 w
RIVER DISCHARGE = 206,000 CFS 1 MLLW
0000 0400 0800 1200 1600

-4 = TIME OF DAY (HOURS)

@ INDICATES APPROXIMATE MID—POINT OF BAR CROSSING



VOYAGE NO. 43

TIDE HYDROGRAPH FOR
4 — 5 FEBRUARY, 1980

RIVER DISCHARGE = 201,000 CFS

VOYAGE NO. 44

TIDY HYDROGRAPH FOR
6 — 7 FEBRUARY, 1980

RIVER DISCHARGE= 166,000 CFS

VOYAGE NO. 45

TIDE HYDROGRAPH FOR
09 — 10 FEBRUARY, 1980

RIVER DISCHARGE = 139,000 CFS

HEIGHT (FT)

HEIGHT (FT}

HEIGHT (FT)
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0800 1200 1600 2000 0000
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L e —MHHW
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2200 0200 0600 1000 1400

— TIME OF DAY (HOURS)

INDICATES APPROXIMATE MID-POINT OF BAR CROSSING
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VOYAGE NO. 46

TIDE HYDROGRAPH FOR
13 - 14 FEBRUARY, 1980

RIVER DISCHARGE = 203,000 CFS

VOYAGE NO. 47

TIDE HYDROGRAPH FOR
4 — 5 MARCH, 1980

RIVER DISCHARGE = 201,000 CFS

VOYAGE NO. 48

TIDE HYDROGRAPH FOR
10 - 11 MARCH, 1980

RIVER DISCHARGE = 128,000 CFS
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® INDICATES APPROXIMATE MID—-POINT OF BAR CROSSING
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VOYAGE NO. 49 8

TIDE HYDROGRAPH FOR
18 — 19 MARCH, 1980

HEIGHT (FT)
E

RIVER DISCHARGE = 255,000 CFS

MLLW

-4
12—
VOYAGE NO. 50 Bl o e — = HAW
g’ — 5.04°
TIDE HYDROGRAPH FOR =
22 MARCH, 1960 2
p=
o L
RIVER DISCHARGE = 1640,000 0 600 1000 N\ 1800 2200 MLLw

40’

VOYAGE NO. 51

TIDE HYDROGRAPH FOR
25 - 26 MARCH, 1980

HEIGH T (FT)

RIVER DISCHARGE = 128,000 CFS

MLLW

Q200 0600 1000 1400 1800

TIME OF DAY (HOURS )

©® INDICATES APPROXIMATE MID—POINT OF BAR CROSSING




VOYAGE NO. 52

TIDE HYDROGRAPH FOR
1 — 2 APRIL, 1980

RIVER DISCHARGE = 171,000 CFS

VOYAGE NO. 53

TIDE HYDROGRAPH FOR
3 - 4 APRIL, 1980

RIVER DISCHARGE = 179,000
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INDICATES APPROXIMATE MID~-POINT OF BAR CROSSING




APPENDIX I
ENCOUNTER PERIODS BASED ON OBSERVED WAVE DATA
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ENCOUNTER PERIOD BASED ON OBSERVED WAVE DATA

(Phase I)
SEIP'S | oagppvep | AncrE OF | 0BSERVED |

voYaGe | SHIP | COURSE | “gupr!™ | INCIDENCE | sweLL | ENCOUNTER
| s(ggx): &g | DIRECTION | 3 ' perIOD © P (zsnzo)o
| NUMBER i (Deg) | (Deg) (Deg) \ (Sec) | ec)

1 | 10 44.5 | 315 1 90.5 8 8.9

2 | 12.5 44.1 | 270 f 45.9 8 bo12.3
3% 13 1 - 270 1 - 9 - .
i 4 ' 14 | 437 | 2475 23.8 s 1 17.0
. s 13 | a6.2 1 292.5 66.3 8 10.2
|6 |14 | as.0 s 87.0 8 8.3

714 221.6 292.5 © 109.1 7 5.8

8% 11 - 315 ‘ -- 11 --

9 13.5 . 222.9 292.5 110.4 10 3.7

10 13 b42.4 315 92.56 8 7.8

11 15 225.9 315 90.9 8 7.9

12 15 54.9 247.5 12.6 8 20.2

1313 42.9 270 47.1 - --

14 11.5 -- 292.5 -- 9 --

15 8 4.2 270 45.8 8 10.4

16 5 226.9 270 136.9 3 5.3

7% 17 46.9 - - -- -

18 13 13.4 292.5 69.1 3 3.3

19 8 223.9 270 133.9 10-11 3.3

20 17 43.3 247.5 23.6 10-11 20.6

R TS B R

22 17 4.4 292.3 68.1 10 2.6

23 18.5 49.3 270 0.1 10 .8.3

24 16 55.8 202.5 33,3 3 .3

25° 7 -- 202.5 -- 3 --

27 L5 44 .7 27N 48,3 .J 5.3

28 23 4.3 292.3 "6.0 2 PRI

271

-

Data

P, =

unavailable

—=— 10.5921 V cos 3}

-

ST

Jhere

2, encounter oDer:od

T ~ave per:od

shug's
Ang.e

speed

3ec’
knotsi

2>f .ncidence

sec’

iea




+

ENCOUNTER PERIQOD BASED ON OBSERVED WAVE DATA

(Phase II)
B SRIP'S { OBSERVED | ANGLE OF | OBSERVED j |
, voyage | SHIP | COURSE INCIDENCE | SWELL | BNCOUMEER
| , f;g? el srRecTToN | 3 "' pEmzop | PERIOD
! | NOMBER | | (eq) fl (Dag) | (Deg) (Sec) (Sec) .
i )|
0| 4 [ 436 | 35 9L s 7.9
! s 10 | 226.7 | 270 ‘\ 136.7 8 ' 6.2
[o32 |18 : 49.7 ‘ 270 ; 40.3 10 ! 16.7 .
.33, 14, s52.8 ’ 270 L3722 10 . 15.8
.34 14 . 222.6 270 132.6 9 6.7
15 13 225 | 225 180 8-10 6.1
36 17 68.6 270 C 214 8 23.0
‘ 37 14 57.1 270 32.9 10 16.3
! 18 14, 223.8 180 136.2 67 4.3
19 13 44.9 270 45.1 8 12.9
40 12 231.5 225 . 173.5 8 5.4
a1 14 -- 202.5 - 8-10 -
12 17 14.5 292.5 58 13 5.5 B |
43 15 50.7 270 39.3 1 16.2 ;
44 3 230.5 270 140.5 3 5.4 '
45” 4 -- 270 . ) --
16 4 221.3 225 1763 3-19 5.2
4” 23 45.4 292.53 CIY 3-1) PR
48 L2 47.2 275 41 3-3 a3
49 14 -- 270 -~ 3 --
50 4 225.0 92.3 SR 12-23 )
5% 4 44.7 292.5 57.3 5=-93 LI
52 16 42.3 92.5 0. - il
32 o4 49 .5 270 +0.4 R 3.
Sata inavailapie
] P, = "_'F ).292.1 7 208 3. where P = 2ncounter cerioc 3ec
) C 75T ; = Jave .er.o>d sec
' = snip’'s speed Knots
= ang.e >f .nc.lerce iec




' APPENDIX J
STRIP CHART xECORDINGS OF RUDDER DFFLECTIONS
FOR VOYAGE NOS. 30 AND 31
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APPENDIX K
PLOTS OF SHIP MOTION SPECTRA FOR SELECTED VOYAGES
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